The middle and lower reaches of the Yangtze region River basin in eastern China is one of the most North Indian Ocean warming after El Niño plays a crucial role (Xie et al., 2016) . Therefore, the 56 precipitation predictability over the Yangtze River is closely associated with atmospheric and oceanic 57 conditions, which is similar to other regions (Gershunov, 1998; Kumar and Hoerling, 1998; Lavers et al., 58 2016a). For instance, Kumar and Hoerling (1998) The ensemble hindcast and real-time forecast datasets including the monthly specific humidity and wind 84 field at different levels and monthly precipitation from Climate Forecast System version 2 (CFSv2) 85 (Saha et al., 2014) , were used here to quantify the potential predictability. The predicted moisture flux 86 was calculated the same as the observation mentioned in Section 2.1. CFSv2 has 24 ensemble members 87 with different initial conditions (Yuan et al., 2011) and has been widely used for subseasonal to 88 seasonal forecasting (e.g., Kirtman et al., 2014; Yuan et al., 2015; Tian et al., 2017) . All monthly 89 anomalies were calculated based on the climatology from entire hindcast period 
The potential predictability approach

94
The potential predictability was quantified by using a "perfect model" assumption (Koster et al., 2000, 95 2004; Luo and Wood, 2006; Becker et al., 2013; Kumar et al., 2014; Lavers et al., 2016b) . For the 96 predictions of June-July mean precipitation and moisture over each grid cell within Yangtze River basin 97 (110-123°E, 27-34°N) at a given lead time, ensemble member 1 was considered as observation and the 98 average of members 2-24 was taken as the prediction, which resulted in two time series with 35 years 99 of record . The skill of this forecast was then calculated by using the anomaly correlation 100 (AC; Becker et al., 2013) between these two time series, which is defined as The rationale for this "perfect model" approach is that the statistical characteristics of the "observation" identical (Koster et al., 2004; Kumar et al., 2014) .
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In addition, the hit rate (HR) was also used to assess the seasonal predictability for extreme hydrologic 119 events (Ma et al., 2015) , where the flooding condition was defined as the June- teleconnection (e.g., Wang, 2000; Wu et al., 2003; Huang et al., 2007; Wang et al., 2014) reaches of Yangtze River (Fig. 2c) . As a result, there was a significantly anomalous moisture band in 149 the east-west direction characterized with the largest moisture transport amount in the middle and lower 150 reaches of Yangtze River, which was directly responsible for the 2016 summer flood (Fig. 2d) . (Fig. 3a) , and predicted a visible moisture transport band along the middle and lower 160 reaches of the Yangtze River (Fig. 3b) . The highest moisture anomaly occurred over the southern bank 161 of Yangtze River, which corresponded exactly to the location of heavy precipitation and flood. At 1.5-162 month lead, CFSv2 still performed well for the anomalous moisture flux, but the predicted precipitation 163 anomaly was much weaker than that at the 0.5-month lead (Figs. 3c-3d ). At the 2.5-month lead, the 164 prediction skill of precipitation significantly weakened with almost no anomaly (Fig. 3e ), but the 165 predicted moisture could reproduce the anomaly to some extent (Fig. 3f) . month lead. Similar result is also found at the location (30°N, 114°E) near Wuhan city (Fig. 4i) , one of 188 the big cities along the Yangtze River, which suffered widespread inundation in 2016. anomalies over the western tropical and central Northern Pacific (Fig. 5a ). Meanwhile, its temporal 199 evolution is strongly correlated with the NINO3.4 SST anomaly (r = 0.92, black line in Fig. 5c ).
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Correspondingly, the summer precipitation in Yangtze region is above normal significantly (Fig. 5b) . 
